Economic 
Development 



Af o n a t u 0 h a n g a 





; ,.;^Mle^al:Property Officeiiill 



PCT/NZ2004/000055 



PRIORITY DOCUMENT 

SUBMITTED OR TRANSMITTED IN . 
COMPLIANCE WITH 
RULE 17.1(a) OR (b) 




CERTIFICATE 

This certificate is issued in support of an application for Patent registration in a country 
outside New Zealand pursuant to the Patents Act 1953 and the Regulations thereunder. 



CD 

m 

> 



CD 

I hereby certify that annexed is a true copy of the Provisional Specification as filed on 1 8 
March 2003 with an application for Letters Patent number 524783 made by HOT WATER q 
WEED CONTROL LIMITED. O 

I further certify that pursuant to a claim under Section 24(1) of the Patents Act 1953, a 
direction was given that the application proceeds in the name of GREEN WEEDER 
HOLDINGS LIMITED. 



Dated 31 March 2004. 




330 High Street, Lower Hutt and 17 Toop Street, Seaview 
PO Box 30687, Lower Hutt, New Zealand or DX SX 1 1 129, Wellington 
Phone: +64 4 560 1600, Fax: +64 4 560 1691, wwwJponz.govt.nz 



itents Form # 4 



5247 8 3 



r 

v.. 



MEW ZEALAND 
Patents Act 1953 
PROVISIONAL SPECIFICATION 



Title; Fluid Heater 



We, HOT WATER WEED CONTROL LIMITED, 
Nationality: A citizen/company 

Address: 16 Byron Avenue, Takapuna, Auckland, New Zealand, 

do hereby declare this invention to be described in the following statement 



1- 




j'cLi.Ecnj/,.: p,-cv : 

OrrfCc OF hl.l. 

1 8 MAR 2003 



PF04JWP : pc 



FEE CODE- 1010 



1067IONZ_PS_999.doc 




C 



FLUID HEATER 

FIELD OF THE INVENTION 

The invention relates to a portable fluid heater for electrically heating fluid near to boiling point 
in a continuous stream. 

5 BACKGROUND 

A requirement exists for supplying a continuous source of near boiling water in a portable form 
for use in for killing weeds or ant nests, for heating the skin of dead animals so that feathers or 
hair can be stripped, for wallpaper stripping or for similar purposes. The apparatus required to 
do this must avoid some non-obvious problems. Among these are the need for the apparatus not 
10 to be orientation sensitive, not to fail disastrously if the supply of water is interrupted, not to 
react to air embolisms in the water supply and to work regardless of the water input 
temperature. 

PRIOR ART 

1 5 Electrically powered portable continuous supply fluid heaters are known : 

US Patent 2 287 974 describes a continuous hand held water heater, however it has no 
temperature control other than manual flow control and would appear to be sensitive to air 
bubbles. 

US Patent 2 976 392 describes a spray gun which heats the sprayed fluids, however the only 
20 temperature control appears to be by manual flow control. 
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US Patent 3 718 805 describes a portable water heater, however the output is steam and there is 
no temperature control other than manual flow control. 

US Patent 4 026 025 describes a dental syringe with heating of the fluid flow, however the only 
temperature control is by manual flow control. 

5 Additionally other attempts have been made to control the output temperature by electronically 
controlling the electrical input to the heater dependent on the output temperature, however it is 
difficult to cope with air bubbles and varying water pressures and input water temperatures in 
this way since the range of possible flows is too great. 

None of these heaters are capable of supplying water at a temperature approaching boiling point 
10 and maintaining the temperature at or near that point regardless of flow or water temperature 
changes. 



OBJECT 

It is an object of this invention to provide a water heater which is capable of providing water 
15 consistently near boiling point, which does not have a strong likelihood of self destructing in 
imperfect conditions, and which will at least provide the public with a useful choice. 

STATEMENT OF INVENTION 

.The invention relates to a fluid heater consisting of : 
a continuous fluid supply 

20 an electrical heater with at least one heating element for said fluid, said heater being 

over-temperature limited but being otherwise uncontrolled 

a flow controlling valve located in the fluid flow path after the heating element which 
valve provides a controlled through flow which through flow increases as the fluid 
approaches the desired output temperature but which through flow is never zero. 
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Preferably the electrical heater is in a heat conducting block which surrounds a fluid passage, 
the fluid passage being sized to prevent the formation of static bubbles even at low flow levels. 

Preferably the heat conducting block is an extrusion of aluminium. 

Preferably the heating elements are retained within holes in the heat conducting block. 

5 Preferably the thermal inertia of the heat conducting block is sufficient that should the fluid 
flow cease an over-temperature cutout will act before the fluid boils and any subsequent 
temperature rise will be insufficient to cause boiling. 

Preferably the flow controlling valve is rendered temperature sensitive by containing at least 
some of a fluid with a boiling point the same as the fluid being heated, the vapour pressure of 
10 the first fluid acting to increase the fluid flow as the temperature approaches boiling point. 

Preferably the heat input from the heater does not cause the water temperature to exceed boiling 
point at the maximum available flow conditions. 

Preferably the flow controlling valve first fluid is encapsulated in a bellows or in a sealed cavity 
with one movable wall. 

15 Preferably the entire fluid path within the heater is of a size such that under all but the most 
minimal flow conditions static bubbles cannot form. 

Preferably under such niinimum flow conditions a pressure valve is provided to disconnect the 
heater. 

DRAWINGS 

20 Figure 1 Is a cross-sectioned perspective view of the water heater as a weed 

killer 



PREFERRED EMBODIMENTS 
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Figure 1 shows a weed killer 11 with a water flow path from hose Met 12 through electric 
heater 13 and flow controlling valve 14 to outlet 15. Electric heater controlling switch 16 
activates the heater, through which the water passes in a thin film, thus preventing the formation 
of static bubbles. The heater preferably has an over temperature cutout 17 which is set slightly 
5 above boiling point, and a pressure switch 18 which does not operate to switch on the heater 
until some water pressure is present. 

The water flow path from the heater is restricted both by flow regulating valve 14 and by the 
small bore of the water pipe itself. The former varies in accordance with the temperature 
reached while the latter acts to set an upper limit on the amount of flow which can be achieved, 
1 0 thus preventing extreme flows in fault conditions. 

The flow regulating valve is of known type and is biased so that it can never be completely 
closed, which ensures that when the heater is connected to a water supply there will always be a 
flow. As the water flow heats up valve 14 opens further, the rate of increase in opening itself 
increasing as boiling point of the first fluid in the valve is approached. The energy of the 

1 5 electric heating element is set so that at the highest water input temperature likely to be reached, 
with the lowest water pressure allowed by the water pressure switch, and with the valve at 
operating temperature the water temperature does not increase sensibly above boiling point. 
Where the input water temperature is at its lowest and the water pressure is at its highest the 
valve will not be open as far so the water flow will be less and the output temperature will be 

20 sensibly the same. 

Large air bubbles in the water supply may completely occupy the water flow passages within 
the heater, but since heat transfer to air is better than that to water, and since the viscosity of air 
is much less than that of water the effect is merely to provide a blast of air at close 100°C. A 
small amount of steam may be present in these circumstances but no superheated steam will be 
25 generated. 



ADVANTAGES OF THE PREFERRED EMBODIMENT 
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The water heater described provides automatic control of water output temperature at a 
temperature close to boiling point without undue variation from water input temperature, water 
pressure or supply voltage. It accomplishes this by varying the output flow in proportion to the 
output temperature. 

5 It is not susceptible to water supply interruption, or to orientation of the heater. 
VARIATIONS 

A reverse flow prevention valve may be located at the water supply input to prevent the 
possibility of hot water returning through the input. 

Since the output flow is proportional to the input power it is possible to increase the flow by 
10 increasing the input power, typically by using more than one electric heater in series or by 
increasing the circumference of the water film within the heater and using higher wattage heater 



The flow control valve may close completely once the water supply is disconnected, thus 
preventing dripping and ensuring that the system is full of liquid. Any water pressure in the 
15 input should open the valve at least slightly. This ensures that if fault conditions raise the 
pressure at the input then the output valve will be open. 



elements. 





20 
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ABSTRACT 



A continuous flow water heater capable of supplying water at close to boiling point has an 
electric water heating element located prior to a flow regulating valve which increases flow as 
the water temperature rises to provide a stable temperature. As boiling point is reached the 
5 valve rapidly increases its opening but the valve never entirely closes. 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within mis document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



^BLURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 



BEST AVAILABLE IMAGES 




BLACK BORDERS 




IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



ADED TEXT OR DRAWING 



